Expression of a whey acidic protein transgene during mammary development. Evidence for different mechanisms of regulation during pregnancy and lactation.
Expression of the mouse whey acidic protein (WAP) gene is specific to the mammary gland, is induced several thousand-fold during pregnancy, and is under the control of steroid and peptide hormones. To study developmental regulation of the mouse WAP gene, a 7.2-kilobase (kb) WAP transgene, including 2.6 kb of 5'- and 1.6 kb of 3'-flanking sequences, was introduced into mice. Of the 13 lines of mice examined, 6 expressed the transgenes during lactation at levels between 3 and 54% of the endogenous gene. Although expression was dependent on the site of integration, the transgenes within a given locus were expressed in a copy number-dependent manner and were coordinately regulated. The WAP transgenes were expressed specifically in the mammary gland, but showed a deregulated pattern of expression during mammary development. In all six lines of mice, induction of the WAP transgenes during pregnancy preceded that of the endogenous gene. During lactation, expression in two lines increased coordinately with the endogenous gene, and in three other lines of mice, transgene expression decreased to a basal level. These data indicate that the 7.2-kb gene contains some but not all of the elements necessary for correct developmental regulation. At a functional level it appears as if a repressor element, which inactivates the endogenous gene until late pregnancy, and an element necessary for induction during lactation are absent from the transgene. Complementary results from developmental and hormone induction studies suggest that WAP gene expression during pregnancy and lactation is mediated by different mechanisms.